Policy implications are discussed.
Introduction

Do women really improve conditions for gender equality after becoming heads of states?
This question is increasingly gaining scientific attention. Some gender differences have be noticed in household management, with women having an edge over men in, inter alia, the: (i) training of children and development of their potentials and (ii) purchase of goods of primary necessity (Thomas, 1990 (Thomas, , 1994 Phipps & Burton, 1998; Hoddad & Hoddinott, 1994; Hoddinott & Haddad, 1995) . More recently, a plethora of studies have linked sex to institutional problems and authomatisation of women. According to Beaman et al. (2009) , the presence of women in power has radically changed the perception of the electorate on the effectiveness of women in positions of authority. The election of the woman as the head of a village (pradhan) has reduced stereotypes associated with the female sex among villagers of masculine sex in India. Another study by Beamane et al. (2012) established that where a woman has never held a position of village-head, the parental value-perceptions of differences between boys and girls are wide. The evidence of women that are village-heads increases the aspirations of parents towards their girls on the one hand and self-confidence and ambition among girls on the other hand. Pande and Topalova (2013, p. 15) have emphasised that when women occupy decision-making positions or are endowed with responsibilities of authority, they can change the aspirations of young girls by taking measures which, among others: enable women to have equal opportunities as men and promote successful women in society as role models. These two instruments coexist and cannot easily be dissociated. The emphasis is consistent with Clots-Figueras (2012) who has advanced that the causal nexus is in the following order: the gender of politicians affects the level of education of individuals growing in quarters where such politicians are elected.
More nuanced results have also been documented in the literature. Ferreira and Gyorko (2011) and Campa (2011) do not find any significant influence from increasing female representation in USA towns and Spanish municipalities respectively. According to Ferreira and Gyorko, the sex of the mayor (from the results of political elections) has no significant effect on the size of the local government, spending composition, rate of employment and level of criminality. Clots-Figueras (2011) also present interesting results.
The author's work suggest that female-politicians from unprivileged or cast tribes invest more in social (education and health) and distribution on the one hand and on the other hand, on laws favoring the economic rights of women. On the contrary, female legislators from superior or privileged casts do not have any incidence on the laws favourable to women and show less concern over social issues, compared to their counterparts. Kodila-Tedika (2013) shows that female representation leads to an improvement of gender equality in political rights; but unfortunately, do not influence the legislature on violence against women and a simple correlation with economic rights of the African woman.
In light of the above, there is an apparent ambiguity in the literature on the genderequality consequences of female political representation. The present line of inquiry takes the issues of female representation in political circles into account. The study closest to the current positioning is Kodila-Tedika (2013) who has investigated a cross-section of African countries. We incorporate some unexplored dimensions and recommendations from the study, notably: the need to engage case studies in investigating the hypothesis. Here, we are trying to understand the incidence of the female We recall that during her first mandate, she put in place a national policy for female education which was facilitated by the United Nations Children's Fund (UNICEF) and applauded by many international partners which emphasised the following recommendations: (i) attain the second objective of the Millennium Development Goals (MDGs) on development by guaranteeing free and compulsory primary education for all and a reduction of school fees by 50%; (ii) more recruitment and training of female teachers; (iii) the putting in place of scholarly orientation counsels for girls; (iv) ending impunity benefit by teachers from sexual violence and aggression towards girls; (v) offering of civics education in schools in order to boost personal image so that girls can reject sexual violence; (vi) marginal increases of the number scholarships in favour of girls; (vii) reinforcing medical treatment systems at schools; (vii) opening of more Parent Teacher Associations (PTA) and (viii) promotion of feminine clubs and education of adults. The rest of the study organised as follows. Section 2 briefly discusses the data and methodology. The empirical analysis is covered in Section 3. Section 4 concludes.
Data and Methodology
Methodology
The objective The empirical strategy consists of first calculating the means of every indicator for the two periods. To this means, we apply the 'difference-in-means' test. We also employ a plethora of tests for robustness purposes, notably: Pettitt (1979) , the Standard normal homogeneity test (SNHT) of Buishand (1982) following Alexandersson (1986) values in a series. Graphs corresponding to these tests are presented in the Appendix in order to enhance readability. Beyond the statistics, the presence of two means (µ1 and µ2) implies that a rupture has been detected in the series. The detected two periods are still indicated by different lines which are apparent in the graphs.
Data
We use the legislation on violence against women, the economic rights of women, the political rights of the female gender, gender equality, equality of representation in rural zones and above) that is economically active (participation in the production of commodities during a given period). It ranges from 0 to 100, with higher values showing better performance.
Empirical analysis
The empirical findings are presented in Table 1 . Neither the first nor the last indicator gives credit to the gender-inclusive policies of President Ellen Johnson Sirleaf. Accordingly, the first indicator which is the major variable does not enable us to establish that her first mandate resulted in enhanced gender equality. In essence, no significant evolution of this indictor is found between the period before (BEJS) and her first mandate (FEJS) 7 . This indicator may be too broad to provide the necessary information because certain changes could counteract themselves, essentially because it embodies driving dimensions on gender equality. Hence, we consider some gender dimensions that could be influenced directly (new laws, effective application of law) or indirectly (image effect).
The last indicator was expected to reveal quite interesting results because it entails quite some interesting variables, notably: emotion and the seriousness of problems. It is also a dimension that could lead to less ambivalence, at least from an official framework within society. It relates to violence afflicted on women. Here again, we do not notice any change.
The case of Ruth Berry Peal constitutes a good illustration of a problem at this level. She was captured and forced to sustain female genital mutilations (FGM) 8 by some members of Sande 9 . Unfortunately, the legal process against the perpetrators has not been smooth.
While Liberia is in the process of post-conflict reconstruction, with discussions from the government (which are at times translated in actions 10 ) sexual violence remains recurrent.
Some studies have established that 29% of women (married women included) have been victim of physical and sexual violence perpetrated by a male partner during the past 12 months 11 . 7 The results are not provided but are available upon request. The same tendency is noticed when the African Development Bank indicator of gender equality is used. 8 According to 'Egalité Maintenant', more than 58.2% of Liberians have been victims of FGM. 9 It is a clandestine society with substantial political influence, composed of women who encourage and practice FGM within the framework of femininity initiation rites. 10 Liberia was one of the first countries to implement the UNAIDS programme for girls and women. The programme sets strategic priorities for the defence of girls' and women rights. It also ensures gender equality in the fight against HIV.
The second indicator illustrates the issue of fundamental gender inequality, which has often been neglected. At this level, we notice a significant statistical difference. The FEJS period presents relatively better results. In essence, taking into consideration the scale of measurement, the risk of minimising this deviation is important. Hence, such minimisation will be a practical error. As concerns the Pettitt test, the p-value clearly shows that the null hypothesis for a homogeneous series is rejected. Hence, we can establish that some deviation occurred between the two parties in the time series. Accordingly, the risk of rejecting the null hypothesis while it is correct is less than 0.01%. The graph associated with this result shows this deviation. In fact, the rupture occurred well before President Sirleaf came to power. As concerns the SNHT test, the risk of rejecting the null hypothesis (H0) when it is correct is less than 1.16%. With regard to the Buishand test, the risk of rejecting the null hypothesis while it is correct is 0.01%. Von Neumann's rapport shows that the risk of rejecting the H0 when it correct is less than 0.17%.
If from a general perspective, these different tests effectively attest to some rapture in results, it is something else when it comes to determining the point from which changes occur The female economic rights indicator converge all the deviation tests. There is a point above which this indicator is different. The point is situated around the year 2007, which is after Ellen was elected into office. The results are statistically important because the BEJS and FEJS are different. Hence, we cannot reject the hypothesis that the score realised during the first mandate of the president Sirleaf is higher relative to the period before her.
Have women become more active under the presidency of Ellen Johnson Sirleaf ?
Even if the difference between the two periods appears weak, the two periods are nonetheless statistically different. For Buishand, the p-value obtained is less than 0.0001 and hence, the null hypothesis is rejected. It can therefore be established that there is an interval of time t from which the mean of variables change. The risk of rejecting H0 meanwhile it is correct is less than 0.01%. The same conclusion can be inferred from other tests related to series homogeneity, even though there is some divergence on the year of rupture. Meanwhile, in all cases, we cannot firmly establish that the impulse was during the first mandate of Sirleaf (or in FEJS).
When it comes to women rights, we observe a significant difference between the two periods, albeit with a low level of confidence. The lifetime of the rapport is 2 when the mean is constant. The corresponding p-value is 0.488 and we cannot reject the null hypothesis on data homogeneity. This finding is consistent with the preceding results based on other tests which have established the absence of rupture. We cannot fail to acknowledge changes that have occurred during the presidency of Ellen Johnson Sirleaf. However, with regards to the underlying statistical analysis, it is not very apparent to affirm that her presidency has been a fundamental catalyst. In fact, of the four indicators for which there are some differences between the period before and during her presidency, only two display some statistical rupture during her presidency, namely:
representations in rural areas and women economic rights. We are thus far from direct and indirect effects of female representation put forward in the literature on the behaviour of the underlying variables.
We also acknowledge that expectations from the first mandate of her presidency
should not be overly exaggerated because this sector is affected by a number of constraints, notably: (i) informal institutions which naturally play a substantial role and (ii) certain changes for which results can only be expected in the long-term. In essence, as it has been established in many studies (Gopal & Salim, 1998) , informal institutions can either consolidate or weaken formal institutions. This is the basis for social contradictions (or social tensions) and even the inapplicability and disrespect of laws. As to what concerns the issue of women, gender-inequality may fundamentally be traceable to stereotypes (Huddy & Terkildsen, 1993; Eagly & Karau, 2002) .
The above findings have strong implications for contemporary African development for at least a twofold reason. On the one hand, gender equality is crucial in the fight against poverty and on the other hand, the April 2015 publication by the World Bank on attainment of Millennium Development Goals (MDGs) concludes that poverty has been decreasing in all regions of the world, with the exception of sub-Saharan Africa (Asongu & Kodila-Tedika, 2015) . The narrative sustains that about 45% of countries in the sub-region are off-track from attaining the MDGs extreme poverty target. Liberia features prominently among these lagging countries. But why is gender inequality important in the responsiveness of growth to extreme poverty eradications. Consistent with Asongu and Kodila-Tedika (2014) from the Fosu conjectures, the responsiveness of poverty to growth is a decreasing function of inequality, essentially because the growth elasticity of poverty is lower than the inequality elasticity of poverty. In more specific terms: "The study finds that the responsiveness of poverty to income is a decreasing function of inequality" (Fosu, 2010a, p. 818) ; "The responsiveness of poverty to income is a decreasing function of inequality, and the inequality elasticity of poverty is actually larger than the income elasticity of poverty" (Fosu, 2010b (Fosu, , p. 1432 and "In general, high initial levels of inequality limit the effectiveness of growth in reducing poverty while growing inequality increases poverty directly for a given level of growth" (Fosu, 2011, p. 11) .
Conclusion
Do women really improve conditions for gender equality after becoming heads of states? This question has been the principal motivation of the present line of inquiry. We have considered the Republic of Liberia as our sample. The choice of this country is justified by the fact that it is the only country with a female head of state for which comparable data is available. We 
